Surface acoustic wave immunosensor for real-time detection of hepatitis B surface antibodies in whole blood samples.
We demonstrate an application of Love wave mode surface acoustic wave (SAW) immunosensor to detect hepatitis B surface antibody (HBsAb) in aqueous conditions. SiO(2) guiding layer was deposited on 36 degrees YX-LiTaO(3) piezoelectric single crystal substrate to protect the electrodes and to trap the acoustic energy near the surface, and hepatitis B surface antigen (HBsAg) was immobilized on the sensing area. The resonance frequency shift was monitored to detect specific binding of HBsAb to immobilized HBsAg. To eliminate the effects of other physical factors except for the mass change, the resonance frequency was compared to that of a reference SAW device coated with bovine serum albumin (BSA) to block binding of HBsAb. The guiding layer thickness with maximum mass sensitivity was found to be 5 microm, which was in agreement with the theoretical calculation, and the center resonance frequency was around 199 MHz. The sensor showed binding specificity to HBsAb and a linear relationship between the frequency shift and the antibody concentration with sensitivity of 0.74 Hz/(pg/microl) and detection limit below 10 pg/microl. In addition, our SAW immunosensor successfully detected HBsAb in whole blood samples without any pretreatment, opening up its applicability in fast label-free protein detection methods.